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Abstract - Established publication collection systems are or entire organizational units, which frequently is reediin
not well suited for evaluation purposes, particularly for  evaluation schemes. Finally, a complete representation of the
technical sciences with interdisciplinary aspects. To work performed at a university also comprises less “official”
support allocation of resources dependent on publication publications like academic theses or reports, which are by
output, the Faculty of Electrical Engineering and design ignored by standard publication collections.
Information Technology at the Technical University In spring 1999, therefore, the Faculty of Electrical
Vienna decided to custom-design a publication database Engineering and Information Technology at the Technical
which later was adopted by the entire university. This University Vienna decided to custom-design a publication
Web-based database supports a wide range of publication database to support the allocation of resources depeodent
types and features simple extraction of counts and lisisf  reliably determined publication output. Since a quick solution
publications based on a variety of query criteria. The was required, we chosklicrosoft Accesdor the prototype
database allows that the institutes themselves enter the version of this database. This prototype became operational
publication data; various algorithms and workflow  after only a couple of months of development; it was
procedures maintain data quality. Currently, the database introduced faculty-wide in late 1999. Some severe drawbacks
supplies all publication-related evaluation results of our of Accessin a multi-user environment and the prospect of a
university, which also affect resource allocations. In  much more powerful system led to the development of a Web-
addition, it provides public search facilities and web based database solution with a LAMP (Linux — Apache —
services that dynamically create publication lists and MySQL — PHP) approach. Based on the concept of and the
records, and exports its contents to the university library experience gathered with tiecessprototype, and under the
system. Therefore, the database also serves as anfirst author's supervision, a group of four studemtseloped
important research documentation tool. the initial code of the Web-based database, which took more
than one year due to the complexity of the task. Hence, the
Index Terms - Publications, Research documentation,Web-based version became available only in mid-2001;

Research evaluation, Web-based database. almost two years after thccesgrototype had been ready for
use, and after 13 version releases ofAbeesslatabase. More
INTRODUCTION than 3600 publication records were migrated fromAbeess

The scientific community commonly judges the quality ofPTototype to the Web-based publication database.

scientific work based on the resulting publication output. From thg very begi””if‘g of this project, one s_ingle
However, it is often not straightforward to determine thisP€rson. the first author of this paper, has been execuiively

output reliably: Data provided by researchers are not in afi’2rge of the architecture, implementation and programming

cases accurate, the quality of publications may vary wideI)F,’]c the pubhcatl_on dat?base- In close to 60 major and minor
and in some cases, the quality assessment given by t eases the size of its PHP program code has grown by a

researchers themselves might not be realistic. Therefore, it iact?rhofffi\:jed'r_near}v;/hile.causedd by the impleme_r:_the}tion of a
desirable to obtain evaluation data from a database with sofj/th of additiona unghons an |m'proveme.nts. Shis gjnqw
kind of built-in quality control, which also allows varis was partly due to additional evaluation functionality reeglir

queries at any time without involving the researchers again by law or the university authorities, ‘?Ut to a grea}:tegrde_

In some scientific areas, there are internationaII)Pecause of enhanced usability and ad(_jed value fun_ct|on_s.
recognized publication collection systems that completel)Beca‘u_S_e the SOfth?fe met th? expectations .Of th_e university
cover their respective areas. In engineering sciences Wiﬁpthpntles, the entire university adopted_lt in mid-2002.
interdisciplinary aspects, this is frequently not the case, angc_)wde_s 6.‘” publication-related evaluation data of the
often no single publication collection system exists isat UMIVErsity since.
appr'opr@ate for a gomprehensive evaluation. Fur'the.rmore, theé  THE CONCEPT OF THE PUBLICATION DATABASE
publication collections permit to search for publications of a
particular author, but usually they have no provisioas f The design of a system like the publication database has to
extracting publication counts and lists for groups ofrdges  take into account two possibly conflicting requirements, th
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completeness of the data held in the database, and ease of pigklication entry. For reasons of uniformity, the sameiappl
for the intended users. Information in the database hasas beto the names of editors of books or conference procezgdifig
comprehensive and detailed as possible to allow for athe reviewers or supervisors of doctor’s or diploma theses,
conceivable queries, particularly, because these queries hawk other persons involved in publications of some special
to take into account the types and quality of the publicatio types. Obviously, users must be able to add new names to th
Allowing the researchers or their secretaries to enter theirame table when creating a publication entry.
publication data themselves results in total freedom with Maintenance of the information required for “weighing”
regard to which details of publications, and which pubbica publications should be as easy as possible: It simply waatld
types, the database can hold. This implies, however, thstt m make sense to have information such as the SCI status of a
users who create entries into the database are not familiar wipublication or the impact factor of the journal in which it
the advanced aspects of bibliography, which precludes la “fulappeared entered separately for each publication. These are
blown” bibliographic system. It demands, in contrast, aproperties of the “publication medium” (e.g., the journal),
flexible approach where only self-explanatory fields essentialvhich properly belong into a publication medium record (see
for identifying and verifying a publication need fillinig, Figure 1). Hence, publication media have to be selected from a
while optional fields are available for additional inforioat list similar to the names of authors, and are addedddighif
such as abstracts, keywords, or links to electronic versibns they are not yet in the database. It should also be possible t
the publications. tie together publication media with comparable properties and
Instruments that only serve the purpose to collectegard them as belonging to a specific “media type” that, in
statistical data are generally not well accepted. Therefore, thern, determines their “weight” in an evaluation. For exampl
publication database has to provide sufficient additionaljournals listed in the SCI with an impact factor greater than
benefit to its users to improve its acceptance. A financtdltp 1" may constitute a particular media type. Journals and, e.g.,
resulting from a publication-dependent allocation of resesir conferences obviously cannot share media types; they
is certainly a benefit, at least for the successful groups. Atherefore constitute different “media classes”. The media
advantage for all users is the possibility that everybcaly classes recognized in the publication database are journals,
extract their own publication lists, even dynamically for usepublishing houses (for books and contributions to ook
on a web site. A standardized reference format that greatjyroceedings volumes), events (for talks or poster presamdati
facilitates the preparation of project applications orat conferences or other scientific meetings), and patents. The
departmental reports is an additional important benefit ipublication media concept is not used for some publication
creating publication lists from a database. Furthermoreypes like academic theses or internal reports.
external visitors must be able to freely search for informatio
in the database, and Qata export must be possible in@o other Media Class e.g., "Journals"
research documentation or library systenis. fact, in
providing the above benefits the publication database sasves T
a knowledge base.

To allow both to determine evaluation data and an Media Type e.g., "SCl Journals with IF > 1"
operation as a knowledge base with the possibilitgetarch T
for information, the database must support a wide range of
pub|lca'[I0n typeS, InC|UdIng |eSS “OffiCia|" pub|lcatI0nS é'k Publication Medium e.g., "Physica| Review Letters"
internal reports or academic theses, and permit a simple
extraction of counts and lists of publications based on a T

variety of query criteria. It must allow selection, groupin
listing, and rating of publications according to theireymnd
properties, and according to various attributes of their

publication media. This implies a genuine relational database ORGANIZATIONFO'C:EEBELliATIONS N THE PUBLEATION
structure, where each item of a publication entry is located in DATABASE

an individual field of a database table.

Publications jointly written by several authors affiliated to  our publication media concept greatly facilitates the
different organizational units are supposed to appeahén t quality control of the data entered: Instead of looking at
publication lists or evaluation data of each of its authams,  cjassifications in hundreds of publication entries, only the
of each of the units to which the authors belong. To alf@v  ¢jassifications of the publication media require checking.
selection of all publications of a particular group or s,  particularly in the case of journals, the number of publinatio
the names of persons must reside in a separate table ofndia grows only slowly after an initial phase, and ésy to
relational database, with references to the groups and festitu look up these new|y added journa's in the proper databases.
(kept in other tables) to which these persons belangurh, Different types of publications imply different items of
the table of names is linked to the table of publications. information in their database records, and different output

A consequence of this approach is that users must selggimats. It makes therefore sense to define “publication
the names of the authors from a list during the creation of §pes”: A publication type determines not only the number and

Publication
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meaning of data fields and the output data format; it alse
determines the media class to which the publication media
offered for selection must belong.

This structure results in the ERentity-relationship .
diagram shown in Figure 2, which is a simplified
representation of the actual table structure of the publication
database. Currently, the database comprises more than 50
tables most of which are related with one another. Figure 2
does not show the numerous tables that hold auxiliary
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The publication database should be a sustainable solution
that should exceed the lifetime of common client software
applications.

Maintenance should be easy. Upgrading a Web-based
system requires no software distribution to the clients.
Using the database as a knowledge base implies external
access to the publication information. This calls for a web
interface anyway.

A web interface allows implementing web services which

information such as the formatting of the reference outpat,
grouping of publication types in publication lists, dret
evaluation queries and results, and it also shows ondy on

relation that determines the “owner” of a publication entry | general, using the HTTP or secure HTTP protocols for
(i.e., the person who made the entry). All tables that aegul transport and conventional web browsers as clients makes the
users can modify hold, in addition to “owner” fields, M  gatabase platform-independent and worldwide accessible.
fields that permit to determine who the last person to Chang?rowser-independent programming is mandatory since
the entry was. university staff tends to use a variety of browsers, inotud
some “exotic” species.

For primarily financial, but also for technical reasons, we
chose a LAMP structure for the database server, with client-
based JavaScript for local pre-processing.

Despite the use of client-side programming,

can contribute to an integration of the database with other
related systems.

Access
Rights

Authors m 1
Publications n 1

the

Publication 1<’n Editors, m‘n implementation of the database keeps most of the processin
Media Reviewers, etc. Names in pthe server-based PHP code. 'FI)'his facilitates psoftwareg
n 1 n management and guarantees a secure and reliable processing
1 n 1 environment. All potentially security-related functionality
Media Owner resides in server-side PHP code. Most of the JavaScuigt co
Types . Groups in the publication database serves only for enhancing the

usability of the user interface, for example by presetting
certain form elements after modifications of other elements.
Other important JavaScript-based features are a quick search

s 1 s

; 1 n . ; ) X X
Media —Pp— Publication Institutes through long lists of person or media names, or chedkieg
Classes Types . . .
completeness of an input form. Although the client-side code
FIGURE 2 uses only the most established JavaScript features, problems
SIMPLIFIED ER (ENTITY -RELATIONSHIP) DIAGRAM OF THE PUBLICATION with some browsers made it advisable to convert the iyitiall
DATABASE rather extensive client-side JavaScript data pre-processing

code into PHP code wherever possible. The introduction of

The concept to keep as much configuration information asew browsers calls for repeated testing of the JavaScript and
possible in database tables, which had already been introducgatML rendering functionality. Occasionally, browser bugs or
in the Accessprototype, proved to be exceedingly beneficial.a non-standard browser behavior made code modifications
No changes of the program code are necessary, e.g., f@cessary. With one exception — the display of Greek
introduce new publication types or change the publicatiogharacters —, no browser-dependent programming is used,
reference format; this requires only adding or modifyingthough.
records in the publication type and the formatting tables. The Vvarious entry points permit access to the publication
core table structure as shown in Figure 2 has remaingfhtabase:
unchanged through the life of the database; however, added An authenticated “administration module” for data input
functionality necessitated many new fields in some of these and maintenance:

tables, and additional auxiliary tables. « Several interactive public interfaces that allow searching

for publications and/or creating publication lists of

THE IMPLEMENTATION OF THE PUBLICATION DATABASE . . . .
persons, groups, or institutes covering arbitrary time

For the replacement éfccesswhose shortcomings in a multi-

user environment dictated a different solution in any case,

Web-based solution appeared favorable over any other client-

server concept:

¢ One has to deal with a wide range of hardware and
operating system platforms at a university. This rulés o
dedicated LAN-based clients.
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ranges, publication types, or publications that match some
other criteria;

Functions that dynamically create HTML pages with
similarly tailored publication lists in a custom design for
the inclusion on other web sites;

Features to export publication data in HTML, ASCII text,
TeX or XML formats; and
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« Web services that prepare on demand data output in The authenticated administration module of the database
various formats, based on diverse dynamically chosenses multi-level access privileges: Users can have permissions
selection criteria. Complementary to the web serviceto edit their own publication entries, those belonginghtirt
presented by the publication database, the database itsgibups, or the entries of their institutes. “Theirndwneans
invokes web services provided by other systems. Thigntries created by the particular user, plus all entries iohwh
approach allows portable and platform-independent reathis user appears as an author. These rights may extend
time data exchange with other databases and redelts analogously to the publications of group or institute fers.
factoin an integration of research-related data collectionsAdministrators can edit any entry in the database, plus

administrative parameters. Separate privilege attributes permit

The administration module requires client-side JavaScripgsers to change evaluation-specific parameters or to perform
and at leasiNetscapet or Internet Explorer4. In contrast, the very resource consuming complex evaluation queries. Since
public interactive interfaces are also functional withoutpermissions for editing a publication also depend on the

JavaScript (although they have a smoother user interface oglation of the user of the administration module to at least

JavaScript-enabled browsers); in fact, elanx can display of the authors, the table where the access rights are stored is

the public interfaces. Currently, the administration modsile iclosely linked to the table that holds the names of persons

in German only, but it permits to create publication lists i shown in publication entries (see Figure 2).

English and German. The public interfaces are available in The database creates statistics and evaluation data

English and German, and the web services likewise provideccording to two different schemes. One scheme accounts for

bilingual data where necessary. the “official” evaluation algorithms, essentially simple counts
The interactive public interfaces permit to set a variety obf publications in specific categories. An experimental

query conditions, and generally create human-readablerlists &lgorithm [1] allows a more detailed weighing of publications

HTML format of the matching publications. In additiongth it is not regularly used, though.

administration module and the web service functions also The statistics and evaluation queries are frequently rather

support ASCII, TeX, or XML-based output. complex and must be repeated easily and reproducibly for a
Various query functions in the interactive interfaceslarge number of different queries and organizational units. A

permit restricting a search to entries meeting certaispecial function in the administration module allows easy

conditions, e.g., the affiliation of at least one autlor creation and modification of the queries; they are stored in
essentially involved person to a particular organizationitt ~ special database tables. Simple queries may consist of an
publication years; publication types, and many more (Figurarbitrary number of close to 30 conditions, which are AND

3). For most publication types, only the affiliation thfe ~ combined, and select publications that belong to one of a set

authors matters; for some, such as academic theses, an entrgfispecified publication and media types. The conditions may

selected if either the author or the supervisor of the thesfgertain to properties of the publications, the publicatiewlia

belongs to the unit chosen. All interactive interfaces idmv or the authors. Complex queries are an OR-combination of
full-text search functions, which may optionally take intoseveral simple queries. Only administrators may edit the
account the entire record including abstracts etc., or onlgueries, but any user of the administration program can

certain fields of the record. inspect them and carry them out one by one. For selected

users, a special page is available that allows bulk execution of

Search in the Publication Database of the Faculty of - a set Of quel’ies applled to a number Of Organizational Units;

Flactrical Engibaaring ard. T lormation Tretnoloav st the. Sy the results of such queries are available in a CSV format

- compatible with, e.gMicrosoftExcel
] B Additional functions of the administration module

comprise various database maintenance and integrity testing

= 5 functions; functions for extracting evaluation data; artdch

to create URLs for inclusion on other web sites that request

— . e certain selection of publication data from one of the web
it socon o ) . services of the database. While the URL generator is available
I et withpoo v an (s 51 pcatr) o et up o kg PO to all users of the administration module, only administsat
or specially privileged users may access the other functions.
JJ T = DSes e s e e The original design of the publication database supported
' only one faculty. When the university authorities introed it
r e university-wide, we decided to implement one separate copy
. of the database for each of the faculties. The resulting ten
e —— databases reside on the same physical server; they are
accessed via the virtual web server concept of Apache.
FIGURE 3 Although the maintenance of ten separate databases requires
ONE OF THE INTERACTIVE SEARCH FUNCTIONS OF THE PUBLATION more effort, several reasons favored the solution chosen:
DATABASE
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» Users need not enter publication data for a faculty othewsability of its user interface has been the most imaport
than their own. It does not matter whether they log into design issue. Often, seemingly insignificant features greatl
university or a faculty publication database. facilitate work for the users, e.g., the possibility to itim

« Evaluation data are gathered primarily on a faculty base&earches to entries that still require some kind of actiotg or
Splitting the database in the way chosen does ngort entries by age (with the latest on top of the seletiin
constitute a problem for evaluation schemes. In some cases, log files allowed insight into user behavior

« Faculties may want to use individual configurations of thevhich resulted in a re-design of some functions. For exampl
database. This is easier to implement in separate copies.it took plenty of real-user experience to find a propextsgy,

« Users must select author and publication media namé¥hen to warn users that they were using selection restisction
from lists of already registered records. These lists grodp the data they were operating on, and when not to ibothe
rapidly: In the EE Database, which holds the faculty'sthém with a warning popup. There are obviously “cultural®
publications from 1996 on, there are currently about 6,006/fferences between the faculties even at a university with
name and 3,300 media entries (for more than 10.00@xclusively technical orientation: In some cases, program
publications). Using only one database for the entirdn€ssages that appeared clear enough to a large part of the

university would increase these numbers by a factor of 4Se€rs needed re-wording, because users belonging to some
to 5, which makes selecting suitable name or medi@foups consistently misunderstood them. Feedback from the

entries from lists impractical. users is generally taken very seriously; it has greatly

«  The drawback that external visitors would have to searchontributed to the user—‘]‘riendlin:ass of the database.
in several databases could easily be resolved b The mentioned “cultural” differences between the

introducing a portal that transparently searches al aculties also resulted in widely differing user expectations

databases in turn. and wishes when we introduced the database university-wide.
Common were requests from institutes that already had

Apart from a single file that defines configuration publication collections of some kind for an import funistfor

parameters specific for one particular faculty database, alffir collections. We developed a tool for data impor@in
copies of the database use the same set of PHP, HTML aM@riety of formats, which, however, hardly was used wiben
image files. This reduces software updates to a copy operati@ecame available.

in batch mode, and hence makes them rather straightforward. _ After the initial opposition had subsided, people leamned
quickly to take full advantage of the database. As the Bumb

OPERATION OF THE PUBLICATION DATABASE AT THE of publication entries grows, more and more institutes and
TECHNICAL UNIVERSITY VIENNA groups use the database as a source for publication lists
) o ) displayed on their web sites. The database provides tisese |
The quality and reliability of the data collected in theihough a number of web services. Although only publiatio
publication database depend on two important factors, USBBginning with 2002 (1996 at the Faculty of Electrical
acceptance and quality control by orga_mizational and t_eCh”in@ngineering and Information Technology) are requiredeo b
means. Bad user acceptance results in careless entries, Whigllq in the database, many institutes also have entered their
in turn demand more convoluted quality control mechanismsalier publications meanwhile to allow the creation of their
Providing sufficient additional benefit to the usersriorease  complete publication lists. Lately, the XML service has found
their acceptance of the system therefore enhances the effectQfe and more acceptance by groups who not only process the
the quality control procedures. _ _ XML data for custom-designed output on their web sites, but
The first reactions of the users to the introductionhef 5154 want to create publication references in formats not
publication database ranged between suspicion and hos““%rectly supported by the publication database, such as
they regarded the database as an instrument designed g@TeX. In addition, the university library periodicall
increase rather than reduce their workload. An important pO"?anorts the data collected in the database into their own
we made was that in future all publication-related evaluatiovnbrary system [2].
data would come from the database, thus sparing them several geyeral automatic features and human actions guarantee

such surveys per year. Furthermore, there was the additionghn gata quality, which is of equally high importancetfoth
benefit of on-line publication lists and queries, and th§esearch documentation and evaluation purposes: Algorithms
increased visibility of their work. The Faculty of Electi et for the proper contents of required fields and clieck
Engineering and Information Technology introduced  ayyplicates of new or existing entries. They report a plessi
financial bonus for institutes and first authors ofthgyality duplicate, if at least two of four properties — titlestdi of
publications derived from the database data, which was NQthors, publication media, and page counts — match for two

only a strong incentive for publishing and officially entries. Author lists are created by selecting names from a list
documenting published work, but also a tangible beriedit t ; js syfficient to test them for identity, which also hep to

made the reception of the database much more favorable.  haqe counts. Title and media name strings, in contrast, may
In addition to the proper fault-free operation of thegitfer even for genuine duplicates due to typing errors or
publication database and the addition of new functionalitypyreviations: a simple test for identity is not sufficienthis
required by law, by the university authorities, or dudhie  case A naive approach that considers titles as matching if one
wish to make optimal use of the data in the database, the
San Juan, PR July 23 — 28, 2006
9™ International Conference on Engineering Education
R2F-9



Session R2F

title string completely contains the other was more effidient research and teaching. For historical and technical reasons,
finding duplicates than the test for identity, but gt from  these systems are separate from one another, but they are
satisfactory. Therefore, we introduced a “similar string’closely related. For example, the publication database permits
algorithm for the comparison of titles and media names. Thihe association of publications with projects, which regida
most efficient approach to search for similar strings i8]  separate database. Web pages or web services on either side
is the Levenshtein algorithm [4], [5], which returnset allow displaying publications linked to a particular ej
number of characters that have to be added, changed amd vice versa. The publication database has to maintain its
removed to transform one of the strings into the other. Awn tables for authors and users, because more than three
Levenshtein distance of less than a string length dependembarters of the person entries of the publication database
limit constitutes a match. However, the Levenshtein algorithnbelong to external authors rather than university staff.
is rather resource consuming. The publication database useslawever, it obtains staff IDs from the university’s $taf
smart restriction to those publication types and publicationlatabase via a web service that is only invoked for persons
years where duplicates might perceivably exist to make theho were declared in the publication database to be members
performance of this algorithm acceptable for routine useof an organizational unit of the university. The concept of
Reports of duplicates are only warnings without automatiezising separate but strongly interoperating databases for
consequences; the decision whether reported possibdeparate tasks, rather than a large unified database, has the
duplicates are real ones, and which consequences have todslvantage that the individual databases can be
taken, is left to the user or administrator who initiated t uncompromisingly optimized, and, if necessary, upgrasted
check. In addition to the automated tests, a specificallyeplaced without much adverse effect on the entire system.
assigned person validates entries of print publicationedbas From the point of view of external visitors, the intezogting
on submitted reprints, which may optionally be in electroni databases behave like a single complex database.
form. Finally, a group of senior researchers checks the
semantic correctness of publication entries and their proper CONCLUSIONS
media type associations.

The design concept that allows formulating, storing, an
executing an unlimited number of groups of evaluation o
statistics queries proved to be extremely beneficial: Not onl

do the legally required evaluation schemes change repeatedly, i, s time from a stand-alone evaluation instrumetit w

there are also several other statistical inquiries.that may appye facility to generate publication lists to a comprehensive
to the data of one faculty only or of the entire university . jedge base for publication data that closely interacts with

HaV'F‘g..a set o_f versatile queries at _hand,_ and having tr?everal other related databases. University institutes, external
possibility to define new queries easily if required, mxuthe

he publication database presented has been in use at the
echnical University Vienna for seven years, first at the
fzaculty of Electrical Engineering and Information Technology
nly, later at the entire university. It has gradually grow

: ded f ) " : ; K visitors, and, last but not least, robots of search esgin
time needed for answering specific questions from weeks tﬂcreasingly make use of its facilities, which contributes to an

hours. enhanced visibility of the database contents in the scientific

_ The_ database allows the addition of keyyvords or abstrac mmunity, and to a growing acceptance by researchers at our
in English and German into the publication records, an niversity

permits to upload files of electronic versions or to refeee
them via web links. Actually, users may upload or reference REFERENCES
two -ﬁles f(-)r e-aCh p-Ub”(-:ation record: A pL-Ib"CI-y -ViSible 1] Riedling K.: “Design and Implementation of a Pubtion Database for
version, which is feasible if there are no copyrightrietitns i Vienna University of Technology"; Talk: VIEWDEZ0OS, Vienna,
to a publication, and a *hidden” version that is only accéssib  aystria; 11-26-2003 — 11-28-2003; irProceedings of the Vienna
from within the administration module, and allows the International Conference on eLearning, eMedicind aSupport
validation of publication entries with possibly copyright (VIEWDET 2003) E. Riedling (ed.); Institute of Industrial Eleshics
protected electronic versions. In additon to the basic 2ndMaterial Science, (2003), ISBN: 3-85465-013@p.
publication reference data, the university library receives thg] Hrusa H., Kirschner Ch., Neumayer F.: “Datenimpars der TU
contents of the abstract fields and the references to puldlic an  Publikationsdatenbank in den Aleph-Bibliothekskaggj Mitteilungen
hidden files. Abstracts are transferred into the librastesy, der VOB 58 (2005), 2; 21 - 29 (in German).
and referenced files are copied to a literature server whel8 Hojtsy G. (ed.): “PHP Manual’; PHP DocumentatioroGp,
appropriate. In additon to serving as a knowledge Nt:/www.php.net/docs.ph@004.
management system on its own, the publication database algp Levenshtein V.: “Binary codes capable of correctiegetions,
acts therefore as a knowledge collection tool for the university —insertions, and reversalsSpviet Physics Dok10 (1965), 707 710.
library. [5] Bogomolny A.: “Distance Between Stringsittp://www.cut-the-

The publication database is one of several systems at the knot.org/do_you_know/Strings.shtr2006.
Technical University Vienna that document various aspects of
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